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(54) DNA FRAGMENT RXING METHOD, DETECTION METHOD OF DNA CHIP AND NUCLEIC ACID FRAGMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of fixing a single stranded DNA fragment on a substrate surface by 
conjugation it using a disulfonic compound and a detection method of a DNA chip and a nucleic acid fragment as a sample. 
SOLUTION: In the method for fixing a single stranded DNA fragment having a reactive group on a substrate surface at a 
terminal part thereof, a double helical DNA fragment is bonded onto the substrate surface through a bond group: -R3R2C- 
R1HC-S02-L-S02-L-S02-CHR1-CR2R3, a bond group: -R3R2C-R1HC- S02-L-S02-(CR1R2)n- or a bond group: -(R2R1C) 
n-S02-L-S02~(CR1R2)n-[wherein R1, R2 and R3 represent atom or group independent of each other selected from among a 
group comprising 1-6HC alkyl group and 6-20 Calyl group, n integer of 1-6 and L bivalent combination group]. 
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-L°-t(i, ^S:-R 3 R 2 C-R l HC-S0 2 - 
L-S0 2 -CHR l -CR 2 R 3 -, : -R 3 R 2 C 

-R l HC-S0 2 -L-S0 2 - (CR l R 2 ) n ~> £>£ 
vM*j&££:- (R 2 R l C) n -S0 2 -L-S0 2 - 
(CR'R 2 ) „-Sr*tf»Sr*-r. 

[0 0 3 7] [DNA^Jt<^Uf] **WWDNAfy 

mRNAtd^fLTRT (reverse transcription) 

(0 (cDNA07^fy7!i) ^Ty/U-hiLTPC 

<D c DNABrJtJrP C Rffilc J: 19 tg*g LTf#<b*i<5 ~# 
«OcDNA»rJm* -^oft^s^^jHaffl^SiCttS 

R 2 £r5* *^(cW1-'5^ , ^^^ < bS/^'ttS^*L^^ 
2 iLTIi, r^/S, ^f^S, t K5^S, *>v 

£a*«Mc#*L^o BS£0>«*tt, PCRffiiaoti 

#J8F*Ll\> H»^>BSfi, cDNABrfr^ftiJtJi 

nm:^WtU\ cDNAW#<Di£g&li, 5 
0 751 1 0 0 0 0 0 ^tSBwfc 5 ^ i t < , 5 0 

0000<DmWlz3b%-btf£?)&*L<, 50 
M1 000 <D®fflK$>5 C 1 30«»^»* LI \ 

[0 0 3 8] I*iOcDNASrW»i$/ifMl 
75^Rj^ttSD 2 ^W^57 P 7>r^^^feLTjo< :t 

A^^ffit-, *^o^^SD 2 ^-r^^^^^ 

5/7^-7^£t^:t^<, ^ictt/fli-aitt^ 1 
5:tt4oTLS5fc«)-eWo ^^co^-fe^ LT 
£ fcl*^ V/o/V ->>ufctJgfc L < I** * / -/uflJIiSr 
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[0 0 3 9] £tg^ffi^S^t^D 2 ^-r^DNA^r 
>TSr/a***6t, Sffi^ffi^^DNA»rK-^^LT 

Sr«tt*-fr5C4:^±oTfif5Ci:3W»*Lv\ 
10 5*T-*^t^t LTia, R/Et£gD l iSJS 
L, ri>o:ft<£>®^ (COO", S0 3 ", OS0 3 ". PO3 
tL<liP0 2 1 &^%i><OXtbtl&ffitl<Ot><D 

<, t l < li^f ^ ye*6 - 1 ^Wicff * 

lv\ *fc, ^!>y>t»*L<fflv^rtm$o 
[0040] [»£«h] »E*BjcBa3e*nfc-*« 

t£«4Ko p H *±if 3;* v c <t Lv \ 
[0 04 1] *ffl«BSi:LTtt, Sfctt*^:" 

9y K««tt«(0-«W*«Sf», eft 
K«W«Sr8S*DLfcfc<Z\ *>5M*£<blc* v^fvu* 

[004 2] z:**l«>«^ttfl8^*»«r**S*ttJ8ttE 
cog&fef*. -*ilODNA«)f*^B**hfc«E«:, W 
^<DtaKtcK^Lfc*ttSi!KI-S« (»*L<fi, § 
ft) **4wfc(cJ:oTWIrt-6wt*#*Lif\ 

Lv\ gattJi, 3 7?rS6 0»IB^«Di^TtT5 
*L<. 1 5 7iS3 05MB«>«BiK:-Ctf5wi:*M»l-ff 

mo, 9M(Z>ffiHlcfc5«af»S:fflv>5^i:^#*L 
<, 0. 3 7!;M0. 7MW|SH^fc*tt«»S:fla^^w 

Ltv p Hmim-tz»£iai* ftin; 

TfT5wt*«»*LV\ 

[0043] mmztK&m smmmftfti*. mB* 

NASrtttbL, i»»E^Srt;iCj:9**««*nfcdNT 
P«r»9i&*ii-C, SBcDNAiLfct^fflv^: 

50 fflP5Iit»4LV\ 
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[0 0 4 4] Ryy^f-> 3 y] w^!)^ 
M^tifcMyiJ 5/ KDNAi:M$tTt), 

mmat, ftmmkm m*L<i^ kt^> 
^mm-y v y v a) ^sr® (»* l< « % 

<«Illtl0nMMl0mM(DM® 

f*. S&7^7 O^W&gffiSffl-C, tUO. 5 
0 0$F^O®iamJSii- £ z. t L V \ 
[0 04 5J '^ZfV?41f~i/a>*<D&M$:V5<-tz 

0. l7!?M2Sft%offiH 
fc*>5^£as#*L<, 0. 5 75MlSa%<OJSia{cS> 
5^4r*sWc»*LV\ i&^O^TKtt^y^-Jco^ 
Tfi, ftmW-l 1-3 04 2 9 -g-owa«(ci¥»^is« 

2 5M5 0t^^MKK<OS§gl::H< - t L 
[0 0 4 6] DNAf^l^-*»c DNAffiitt 
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[004 7] LTIi, Ktttttt 

V^Iitf^S*, ^T=.^feiB (#J;Lt2\ Cy D 
ye™'>!i-XOCy3, Cy5§) N P-^;y6G 

10 >- (A A F) fcfiV^AA I F (AAF^3^$M 

[004 8] [**»*a*«-r-5-< U-*] 

^>^-^^^«!:lTlt 308* (Bull.Chem.Soc. 
Jpn. , 72, 327-337 ( 1999) ) (Cf£®<7) t><D&m\s^Z> Z bfr 

>f^-i;u-n^oT, TI2-JKS: (I I) 

nzft9t^>?-#i'-?tei£yt&m (F) £~ oco^ 

20 [004 9] 

[ft 5] (II) 
F-Y 4 -L ! -X 3 -L 2 -Q 

[0 0 5 0] iEstf, X 3 f*. ik3t<<>9--l3\s~9 

^•tZ>iry*\s>>M 2&t 6fitL<IJlfi 

£5<4 (#£L<t*. 2<4<b6fc) 

VS. fc < tt^2ffi^7ffi<b^^#Sr^--r-5t°u^S/)> 

*JRfl»c^ 1 nm 6 <DT/u*/ug<t LTf*, * fvi^g* 

[0 0 5 1] X 3 <DMtftm*#:{C7rrt 0 
[0 0 5 2] 

[fbe] 




[0 0 5 3] FIS, 3btt£S (-ooj*&*«rWi-S* 

ifcfta* 400M7 00n mCD$&GS (»* L < 
13\ 4 0 0 75^ 5 5 0 n m<r>mS> (-*>*®je*^>fiBlt 

&£Wm£rm{k&®) (groove binder) 

(F1) 



tt^sft-a*^ (x 3 ) t&?ti±m 

(F) W«Jtaa^LX«iLfctttttl«WI»r 

[0 0 5 4] Tf£(C, ^K->r=^(t^ (F 
i) , 7tVyKv^>->7^y^t:^ (F2) , r 

tvis^mit&m if 3) , *$xTfm&&mt&to (f 

[0 0 5 5] 
lit?] 




[0 0 5 6] 
[ft 81 



40 



(F2) 




COONa 



50 [00 5 7] 



(1 1) 



19 



lit 9] 



CF2) 



{0 0 5 8] 



(F2) 



lit 1 0 ] 
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20 




CH 3 O 



ONa 




[0 0 5 9] 



(F 3) 



llbii] 
(F3) 



[0 0 6 0] 



(F4) 



[006 1] 




pH 3 



*-CH 3 



[0 0 6 2] 




(1 2) 
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[0 0 6 3] 
Hbl 5] 
(F4) 




10 



[0 0 6 5] L ! ^J:t>*L 2 fi, £MC*4£(^ 

t l < , znmm&ftfrmmmf-m* 3 tss 1 0 
m*=*T%& (x 3 ) i«i*u ^^ofdi^osaj^z^ 

-T-SrW-rsrffi^gfi, L l <oa:«SfB^$tpri:^# 

1, 4-fc°-<7 v^/i-g, 1, 3— 

LV\> 40 
[0 0 6 6] «*JEW#ds l 7iS 3 0>Tjv 

6 7bm 2 0 <7>T ]) -J\sm&&Xfmmi&*&& 1 72rM 3 

t*5;t#ffi:»su^ e 2 71^4 <or 

SWSW-Ra* 6 2 OOT y— /bg<fc LTI*. 50 



CH-CH~CH-< 



■VI 
CH 3 

St L < lit 7f ;ulffc5 c i 4 I < , 7 

sm<r>&&mtLx^ *^mxhz>z.k&mzm& 

LV\> Sot, L l (tlXtiL 2 ) te> N-y^A—v? 

(n~7 P DtVi:;U) -<^S, 1, 4~^ (n-^o 

t'u^yu) - f^7 ^STfcS : t S L 

[0 0 6 7] Y 4 (i, r«<7>i£ieg*« U ^ / 
^v'gfc L<tt*yw^/u*-C l *>S w kfr£ ■JgfS L 

[0 0 6 8] Q(i, #»Jtettg£*U 7^S, 

&g, t K9^y», */ux<*-f/u«, Tkgfcg. -r* y 

jfej^&JS, !iyK«, iMbfcsRgss, 3^{b*c*ie«[ 

jg x -^nvgg^ -^wvsgffis y-^/isM 

m, %mm. yym *^bsb, fi^gsi. 

mmmm. ty^^ttrv^^m, r^^^j^m. hi) 

[0 0 7 0] *it-r^-*u-i$rii % ^co^fe 
5i¥9-288080^S) J: oT ttai-9Birt-6 

[00 7 1] [«7feS^9J^] DNAt-^iO-M 
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23 24 
<OcDNAmKbtm&ffl8iKbX'MiilL£tiZ"'(7l) KSrMT^i^ttDNAf y/F l dna 

W^W>t4r^gtU-rv^*3t!fei||7J^%-aribix5W [00 74] (2) §WDNAKfrtf-«&tt! 

s*^f-^*tt-m9ccD («^^ (i) roDNA»f>i- (b) tmzmmwizGi-zDN 

[0072] *mw<nm\mm?i;<D&M5im-i, m*. k c y 3, t-^^^m, • 7 7 /w>t • ;<-<*T?t± 

t£, m®om<tm&i, axxmm<orvp 1 ®o ^^ufc^siiDNA»f>i-^tf/wyy ^-tf- 

^-fixttttiLfcmRNA^fflV^T^^IgiUTtKilsfc 10 ->3>ffl^ffi (4XSSCMt0. 2lf%Kfv-/U 

DNABWT-£g«U g*#C0**J&^flICD£ifflfc BE^hy-^A (SDS) *^OiS^-®fS) 5 0 fi L 

^4-i2KU7tDNA^->7»(C*fLT, ftWcDNAi SrjfitffLfc. .SlflODN Arf-y^F 1 (D&mtmm 

RNAC0^ai:?r«W1-^wt^*iJffl-C^5 o H^lc. 0tf2 OffSfUH u ^filcTO. lit 

-r^-V^tCtoTPCRM^ia^^ix-cvN^DMA %SDS7K^t 2XSSC*^t<0^^fgT\ 5 

=f^£ffl^T, i4W>f>#W:WcDNAlf 0<CKT0. 1 Sfi%S D STK^fdTt 0 . 2 x S S C* 

Jr£ffl^!t4§£-|Ctt, mRNACO^JSacOtBit^, DN ^ffitWiS^SfST% Jo XUMmzX 0 . 2XSSC© 

A^5/y±w^^s/ hmiz.i3.bA,t°m#>t>titefr<z>K<D *m&xmikmfrLtz'& s 6 o o r Pm r-2 otwm&.fc 

KS»U TUP 1 ^ato^#fc^:S»c DNAKfff U m&X'&f&Lt^ $&m'&<ODN A^-y^F 1 OTfggj 

7cWS*qibHr^5 ( r^g^j vol.17. No. 1. IR [0 0 7 5] »M7KT?«aa-tSB#ra«rS<1-5rt(cJ; 

*• ,999 ^> - ot, i?^±/,f - *^wft?n*i x ximm Ltv^-* 

10 0 7 3] <O^05cDNAWf^"<OIHS*^oIfi6t/i«9, T5/SSr^- 

[*Jfefls|] i-*<a*«>*<ocDNA«>i-«>*4r**tt*icj:or^ 

(1) DNA^yTADfl^gi 7-f K^7^ro*Itl^$tfcDNAf y/4Mt 

«*) Si) <^*/— /W-iSiKtC, (2 5 A^s/^li. m\c-DNA^t^mii<^-C^ l )y-( 

mmX75mm) £ 1 0#FJJgUfc&B9UJU ^ J ^-t^^tt^M^ 

*tt«*?-r K«r. 5tta%l, 2-t'* (f=/i^u *SS*ffi|C*^r^fC < toT@SLfcDNA^s/7'S: 

*=,uT-tr 5 k) ^^(ov^mmm ( P H8. »5:tm5. bp*>, *^w®at^j*ii, 

iftrfU 1 B#fiJJMETI-TSy® L. t'=/u^/W*:^/uS o^giLrv^S-^DNABPfK-^^y^^^l^-r 

!i^AJiit^7^ htifc, -##K<7)DNAl$r>i- 5; tlc^m^fc 1 ?, flSgiLT^S-^ODNAJras?- 

(a) ®5' *JSHcr5ya*s»6-LfcKltttaSr*i- -/^JblcsHrffU PVmfflSiK- kSt&BJ&Z&Zl- Z k 

5DNA»frt, -*i»DNA»)t (b) <D5' mitt tffc^fcit), y ^ if — > 3 VO^Sr±lf5 C 

l:f (F I u o r o L i n k Cy5, 7v ir^^Ifi6i:^5„ tSSSoJSiRj 1 0 0 0 0 0<OgCgf 

• 7 7 ju-7~yr • '^X-Tirtm) jMB*Lfc« »r>t^@te$*i-C/ < c.5*:^WDNA^s/7'{i, iffi^ 
®DNA»rK-tA>e>/ < c5-^:«DNA»r>i-*PCRj*(z 40 co^mffifilW^l^lc^rfflT-fc-So £ f>»c. *ft.W<D 

<fcoT#> ^tt^ffi7k^^L-r/«f-5*^?« (1X1 DNAf^yii, M7"!)^-e->ayf 1 8Mfck(C 

0" 6 M) &±ie<E>*9f KUl/ft#Lfc. SM'&n^-i #t-rSCi:ICJ:oT^^®E»r^ (ifcf*. f***&SS*fr 

2 3000-ffcot, 7 'T 2 5 ^fcli^i-^^ t^T-^. -®75§f3fclI]W©|gT-fl:fiI 

*C. S&7 0%ICT-l!fc&fc@L/igK 4XSSC (S S ffl*5pISiT-*>5„ 

C : titJS^ifi-^^gggSjjgO *»-T5»rfli!t» [ElSWfiSm'iClft^] 

U ZbiZO. 5M?V i/lsfrim. (pH8. 5) T*l [12)1] *«?|roDNAf-j'7'roSl!t*ftWIg, 
LTV^DNAltK- (b) ^*L7to tLt, 50 [02] f^^g^^St ^S&tti*te£^^^T- 
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1 mm 

2 -xmnDNAmn 

3 ®£^£^5-:fcgi<DDNA8frK- 



(1 4) 



2001-337089 
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4 RI©|SytetfL*^-*flW>DNABrJi- 

5 smmwtmK 

6 

a 3 $II|WDNAf 



[Hi] 




C 



[0 21 





<b4) 



(51) Int. CI. 7 

G 0 1 N 33/566 



F I 

C 1 2 N 15/00 



r-"-K (##) 



(72)%^# fg 

#3E»ffl«rfrA*3-ll-46 ^±^-My 

#S*ffl«TfTA*3-ll-46 S±?S7 



<72)*9i# MS* MF 

J*30MH«mjMc3-ll-46 g±¥l7 



(1 5) 



1#Bf] 2001-337089 



F*-A(#%) 2G042 AA01 BD19 FA11 

4B024 AA11 AA20 CA09 HA12 HAM 
4B029 AA07 AA23 BB20 CC01 CC11 

FA03 FA 15 
4B063 QA01 QA12 QA17 QA18 QQ42 
QR32 QR55 QR84 QS03 QS34 
QS36 QS39 QX02 



